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Introduction 

A female patie nt was admitted to Queen Elizabeth HospitaL Rodrigues, Among the drugs 
preser ibed, two were ehosen by the author for critical analysis, supporting llieir suitability, 
persona! i sod to hor case Thcir pharmacological propcrtics and the mason supporting thcir choices 
versus other medications were diseussed in this report. Potential issues like Professional aspects 
and heallh edueation were raised herein, The patienfs responsibilily to udherenee and the nurse ł s 
accountability to promote concordance have been emphasised to opli misę the pharmaceutical 
benefits of those dmgs. Optimising medications is the use ofsafe and e£feetive dmgs to obtuin the 
hcst fecdback possiblc, for paticnts prcscribcd multiplc medications, by promoting medicines 
reconciliation (Nice.org. uk, 2017). 

The patient 

Marie (fictitious name for confidentiality), was admitted with a non- fasting blood glucose of 17.9 
mmol/ L. Her pen- portrait is available in appendix 1. 

On ndmission; 

■ Sijpis and symptoms: severe weakness, nausea, fatigue, llushing, fniity breath 
odour, excessive thirst headaehe and weight loss, 

Haematological investigations confimied the doctor 5 s diagnosis as uncontrolled diabetes 
(Appendix 2 h labie l). A generał physical examination was done (Appendix 2 h labie 2). 
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* The revised treatment: 


Phann acothcr apcutic 

group 

Diug n si nic 

Dosage 

Fret) u en cy 

Routc 

Glucocorticoid 

Prednisone 

40 mg 

OD* 

O rai 

Anti- emetic 

Yogalene 

10 mg 

BD/ PRN* 

Suppository 

Antibiotic 

Co- 4amoxiclav 

750 mg 

TDS* 

Oial 

Ani i- diabetics 

Metformin 

500 mg 

BD* 

Oi al 

Bronohodilator 

l Salbutamol 

5 mg 

TDS* 

In ha lali on 


2. Ipratropiuni 

bromide 

500 mcg 

TDS* 

InhaLalioji 


lons amiexed irt appendix 2 
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The tliseases (Diabetes type 2 himI bronchial as thm a) 

1'he World Health Organisation (WHO) predicted that by the year 2030, diabetes will be thu 7^ 
cuuse of deaths worldwide (Global report on diabetes, 2016). 

In diabetes type 2. the body becomes resistant to insulin, whieh aids in the transport ofsugar Łom 
blood to the body, to be used as energy. This chrome disease leads to complieations of thc hcart, 
eyes, blood vcssels. kidneys, and ncrves (Global report on diabetes, 2016). 

An insulin resistant body overworks, stressing ifs panereas to compcnsate the insulin dcm and 
whieh might permanently damage the organ, inhibiting thc production of any insulin. Glueosc 
aecumulates in the blood, leading to slarvalion of the body T s cells for energy. 

Patie nls oji corticosteroids end up willi hyperglycaemia, de spite adopting a healthy 1 ileś tyle, and 
usually jequire the introduction of anti- hyperglycaemic drugs to attain a suilabie glycaemic 
conUoL 

The medkations 

For the imane ial year 2015- 2016.. the M inistry of Health budgeted approximately 10 billionrupees 
out of whieh 800 million was used to buy medications (Bissessur, 2017), The choiec of thc 
medications was based on Iheir cost- e£fbetiveness, risk for adverse reactions (ADRs) and 
convenience ofthe patient, This holistie approach to medication prescribing bcncllts 
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both, ihe palient and the country's economy. The 2 drugs are prednisone and metfarraim botli of 
tablet formuł ation, 

P redn i sonę 

o 

Prednisone, a synthetic glucocorticoid, uiieets glucose metabolism, U is on the WHO List of 
Esscntial Medieines. as tlić most important medieations nceded in a basie heallłi system (WlIO 
releases new edition of Model List of Esscntial Medieines, 2015). 


Indications: 

* Endocrine disorders ( adrenocortical insuffieicncy) 
ł Rheumatic disorders 

* Colłagen diseases (SLE) 

■ Dei mato logi cal diseases 

■ Allergies 

* Ophlhalmic diseases (keratitis) 

» Respiratory diseases 

* l Iaemato logie disorders (thrombocytopenia) 

* Neoplasmie diseases (leukaemia) 

* Edematous States ( nephrotic syndrome) 
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■ Gastrointestinal diseases (ulcerative colitis) 

• Nervous system (myasthenia gravis) 

FomiuJatiuns; Tablet, tablet (extended release), syrups 

Weaning ołl; it should be tapered offffor adrenal glands to recover, avoiding ADRs) 

Modę of udmimstnitiun: Orał (after mcal) 

Sicie effects and blaek box warnings: 

• Type C ADRs ( prolongcd use cause chrome eompheattons) 

■ hyperglycaemia 

■ fluid and salt retention 

■ psychiatrio disturbances: amriety, steroid dc me ni ia syndrom e, insomnia 

■ lal deposition; ab domen, moon lace, “buffalo hump" on shoulder 

■ acne growth of facia! hair 

• high blood pressure 

• inerease excretion of calcium i n urine 

• osteoporosis/ joint pain 

• stornach upsels 

• adrenal insuffi ciency 

• Goili c osteroid s i nsuffi c ie nc y (abrupt withdrawal) 

• i m munosu ppre ssio n 

s 
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Phiu'itisicodylisimics (Onmes, 2003) : 


■ ITLLLTLLCS tllU HClioil of COltlSOl 


0 


■ promotes bela- adrenergic respon&e U> reliove tnuscla spasm 

0 

• drains thc mucosal edema, dccrcasing yasculai pcnncabdity 

* mhibits the owrproduction of inflammatory media tors produced i n leukocytes, 
responsibla for mila mm ution in asthma 

■ re duees m ue u s secie li on 






4- Cytokines Macrophages 



Epithelial Cells 4, Cytokine 


Mediators 

Endothelial Cells ^ Leak 


Smooth Muscle B2-Receptors 

d, Cytokine 


4* Numbers 


Dendritit cells 


Mucus Gland ^ Mucus 
Secretion 


Figurę 1. 


(Bassam and Mayank, 2012) 


9 








RUSHMORE BUSINESS SCHOOL & LEEDS BECKETT UNIVERSITY 


Fhannacokinetics (Paticiit.iiifo, 2017) and (Noairtogo* tripod.com, ti.d.): 


Absorption 

Peak affectś 1- 2 hours 

Distribiition 

70- 90% plasma protein bound, Unbound 

portion active 

Yolume ofdistribution 0.22- 0.7 L kg 

Metabolism 

In liver (CYP450 enzyme) to prednisolone 

(active nietabolite) 

E\ai > tion 

furt h er mctabohsm cxcrcted as conjugates in 

urinc 

Biolog] cal half- lite 

18- 36 hours 

PI asm a cl im in a don half- lite 

I hour 


Drug intenicticms; 


Diuretics 

Hypokalaemia 

Warfarin 

Inerease or dccrease response to warfarin 

Diabetic drugs 

Reduced response of diabetic drugs 
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Fluoroąuinolone 

Inerease risk oftendon mpture 

Barbilurates 

Reduce blood levels of prednisone 

Maorolide antibiotics 

Inerease blood level of prednisone 

Ketoconazole 

Inerease blood level of prednisone 


Source: MedicimNet.com 

Cuntraindications: Pregnancy: Tcratogenic 

Breastfeeding: Infants whose mother received above 40 mg should be 
observed for ad rena] suppression 

Nursing im plieations: 

* Clieek for preexi$ting diseascs (DM, gastritis, kidney diseases) 

* Tako his tory of any other pi esc ri bod medications/ over- the counter drugs/ herbs (and 
grapefruit juice) lo prevenl ADRs 

■ Clieek lor any delayed healing wound 

* Poi form generał physioal examination regularly (weight BP. BMl retinal ser cc ni ng, rena! 
lunet ion, skin and foot care) 

* Clieek blood results for any conUaindications 

* Ke e p pa 1 ie n l informęd: (s id e e ffec ts, dosi ng h li m ing. of dr ug adm i n istratio n) 
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* Entourage adherence 

* Do not interrupt the therapy by self (avoid withdrawal syndromes) 

■ Refer patient to local diabetic groups for further support 

Health cducntion 

■ Instruct proper feeding (choice of food, guulity. ąuantity, timing of meals) 

■ Indude calcium, vitarnin D and potassium supplements 

* Reduce salt and sugar intako 

* Tako drug after moal 

* Maintain weight (TiMI), good HP and glycacmic contro! 

* Report abnormalities 

* Exercise 

* Avoid a locho) 

Why predmsone? 

In BA, the use ofglueocortieoids is pnmordial, but the modo ofadministration is debatable. In tlus 
report, Ihe preference of ora) prednisone was based as follows: 

Route 

> Anti- cmeties were prescribed to counter nausea, hcnce. allowing the use of orał, 
convenient and non- invasive administration of prednisone, This route is less 

12 
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pamful In 2011, evidence supported the effeetweness of orał noute steroids 
(Alangari, 2014). 

> I nj cci ions inc roa sc \\c ig ht 

> S tati Stical r e port s reveal 1 hc o m iss i on o f i nsu l 1 n wor I d widc: France 19.9%, U S 4 2 % 
and Ja pan 44% (Aronson, 2012). 

Kfficacy 

Oml and intravenous fonnulations of steroidu are similarly elTicacious in Uealing BA 
(Dembla, G. etal., 2011). 

Cost 

Orał versus IV steroids have lower direct ajid indirect cosls. In 2014 h in the US. drug 
cxpenses wcrc the most cxpensive cost in health care with an incnease by 12.2% (Access 
affbrdable prescription dmgs, HHS FY 2017 Budget inBriefHHS gov, 2017), 

Pnticnt safety 

lnvasive route can cause i n lec t ions 

Pa ticnt conyenience 

13 
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Post- discharge. orał therapy improves eomplianee and costs. Thcre is msigmticant burdeli 
on the patienPs professional lite and daily routinc. 


Metfonnin 


Itulication: 1 st choice for orał therapeutic treatment of typc 2 diabetes, unaffected by excreisc and 


di ul alone, whosa BMI >25kg m : . 


Phaimacodyiiainics (Gong et aL, 2(112): 


Cl lik Jian 9 

\ 




source; PharmGKB https ;//www, pharmgkh.org 
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* Lowers and post- prandial blood gluuose 

■ Lowers hu patie glucosu production 

■ Lowers gluuose i nieśli na l absorption 

* Low ers fatty acid and triglyceridc 

* Increase pcripheral glucosc uptake and uhlisation 

* Iinprove insulin sensitivity 


PhantiiHokinetks (Gongcl aJU 2012 ); 


Absorption 

* 50- 60% o 1 dose reac hu s syste ni iu c ii c ula t ion 

• delayed by food 

Peak 

1-3hrs 

DLstnbution 

Not plasnia protein bound. WideLy dislributed to w holu body 

Metahulisin 

Nonę. 

EL im iii u tiern 

Excreled unchanged in urine 

Hnlf- lifc 

^5 hrs 


Modę of adimnistration; 

* Orali y; 1 - 3 times day with ineals 
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Siei c efTecfs (li nssgfor imiliirv.tihs.uk, n. d.): 

* Nuusaa. vomiting, diairhea 

* Abdominął pain 

* Anorexia 

* Taste disturbance (meta]lic) 

* Dccrease vitarnin B12 absorption 

* Laclic acidosis 

* Pruritus 

Drug jntmirtions: 


Dnigs 

Incrcase cffect of mdfonnin 

Decrease cffect of 



metfmmin 

Aleohol 



DigOXin 



Fuiosemide 



Phenytom 



Cimetidme 



Yancomycin 
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Phcnothiazines 



Opiods 



Corticosteroids 



Thyroid dmgs 



Contraceptive pills 




Hcrbs !o avoid: Aloe, ginseng, bit la melon, fenugreek, Si. JohiPs wort 
Contraindications (Mestrovic, imL) : 

* Renal impainncni 

* Severe hearl Huknę 

* Livei disease 

» Advanced age (> 80 years old) 

■ V[tarnin B ] 2 deficient persons 

Prcgnancy and brcastfccding: sale 

Nursing im pl kartonu 

* Check renal and he patie funetion 

* Check HbAiC and lipid profile periodically 

* Contimi mtake of any other medications, nutritional supplements, herbs (avoid ADRs) 

17 
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* Instruct patient to monitor own blood glucose Ievel 

* Keep record of results 

■ Assess pnedisposing factors to laclic acidosis 

* Review faetors influenc i ng adherence to drugs 

* Comnmnicate to patients about tbcir conditions. Proaclne interaetion betwecn service u ser 
and caregiver clears out confusiom emp owe ring them to improve their lica lik and make the 
optimal hcncfits from trcatnwrt (Eprints.hud.ac.uk, 2017). 

* Advisc patients to eonsult the Patient Information Leaflet (PILS) for fuilher guidelincs. 

Health e du outom 

* Devclop healthy diabctic earc plan 

* Report any ADRs to health professionals. to later report to Yellow Card 

* Eneouragc behavioural ehange: 

> Healthy lifeslylc clioices (healthy cating, exercise, sedentary behavior, tobaeeo 
cessatioa weight managemcnL strategie s to corabat stress) 

> Disease self- mauagement 

> Identify self- management barriers (set goals to combat them) 

> PievenlLon of diabetes comphcations (self fcot care h screening for eye s renal 
complieations) 
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Why met tor min? 

Blood rcsults 

Mrs. Mariet renal iiwestigations were normal and did not contraindicated ii & use, 

Physiological factor 

It has a morę physiological aclion by direetly affecting the hepatic glucose production 
(Kapitzael aL, 2010). 

Ph;mnaeokhu?tie factor 

it restores normal insulin sccrctioiu iinproving glycaemic contro). 

Routc 

Rcsidcs inducing pain, subcutaneous insulin is not a proactive policy in rcgulating 
glycaemic levels (M idiota, 2007), Sliding scalę protocols lead to lluctuaiions in blood 
glucose. which results lo poor patiem outcome. 

Insulin injections are prescribed soldy if there is failure to modify lifestyle and diet 
together with Ihe use of oial hypoglycemic dmgs (Bretzel et ul., 2009), 
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Sitc 

> Lipodystrophy (atrophy/ hypertrophy) and scarring of subcutaneous lissuus occur 
with injections. 

Age 

> Aueing contraindicates the use of sulfonylurea 

Ilypoglyeaem ia 

> Metfomiin is safer Ihan sulfonylurea willi no risk of hypoglycaemia 

> Bram and heart can bu imeversibly damaged from doing insulin and skipping mu ais 
catmg too littlc 

Weight mań a gem en t 

Metfonnin docs not stimulate insulin seoretion and improves serum lipid levels 
Stora ge 

Extreme temperatur es denalure insulin: orał fonnulation remaius inleger. 
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Adherence 

In 23% oases. uncontrollcd HbAjC, BP and lipids leadto poor medication adherence (Raebel MA 
cl ak, 2013). The American Diabetes Association (ADA) highlighted that a person- centred 
approach would reduce disparities in a society, promoting self- care and identifying burriers to 
adherence (1 Promoting Health and Redueing Disparities iii Populations, 2016). 

Compliance 

Patients with ITCs. like Mrs. Marie, need to comply with long- term trentments Illiterate ones 
and e kiedy rely on the usunl skąpe. size and colom ofmedic alfons as identificatfon. U n fortuna te ly; 
drugs differ freąuenlly because of cheaper generics on the pharmaceutical market in Mauritius. To 
remedy this suspicion about efficaey, those patients need to be supemsed by another person winie 
adm mister i ng medications, to enhance. not only compliance (paternalistic approach to adherencc) 
but concordance (therapeutic al bance hetween preser i boi and patie nt). 

Account ab ility 

Different healtli professiouals, al di Ile rent stages of the ad in misi radon proce ss are involved in 
nieci kation eiiors. A systemie approach of clinical govemauce within a heallb sysletii is likely to 
pi om o te Professional i sm by impacting on accountability. A nurse is accountable for each om i ss i on 
and action, and whatever jjudgemenl madę should be dmie with professional expertise largeting 
patients" benefit (Tilley and Watson, 2005) Medications should be administered m 
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respecl to MMC and NICE Guidelines, as per the 5 rights of administration (Grissinger, 2010): 

o 

1 Right patie nt 

2. Right drug 

3. Right dose 
4 Right route 
5. Right limę 

Ethical issueś 

Support shoukl be provided lo diabetic patienls as they go Ihrough depression fi om diagnosis or 
when complications happen. Multi- disciplinaiy teams (counselors/ relatives/ friends/religious 
persons) Gould help thern go thiough the griefoflosing a healthy selftoavoid mtcrłeiencc ofgoal 
achievement with their men lal status. 

Legał issues 

Patients should be assessed as per the Mental Capaeity Act (2005) for fuli mentai capacity in 
decision making about their health care choices. ll is a basie palienEs right to participate in self 
medical care de spite incapacity to eommimication. In UK h an advanced directive lets a designaled 
person exeeute the medical ehoices of a patient legally in ease of incapacity, In 

22 
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Rodrigues, verbal and writteneonsent are suflicient for the paternalistie health system, 

Safcty issues 

If patie nts raise issues liku choosing alternative medicine as non- pharniaeological options (herbs) 
or desiring to reduce terminale the drug therapy after a long trealnient delayed results from the 
iherapy, the nurse should be able tocounsel and reassure ber that opli ma 1 benefits of treatme nt are 
fclt with timdy compliancc. 

Condusion 

Medical prescribers are gatekeepers, preventing inappropiLale access to the wrong choice of 
cnedications, The involvement of non- mcdieal prescribers (nurses) jn tbe proce ss of drag 
adminislration is also vilal in oonsidering the beneficence, nomnaleftcsnce, aulonomy, justice* 
fidelity and integrity of the patie ni. But the prineiple key in the sald process renta i ns the patienf s 
responsibility and engagement for safe and efficacious drag administration. 




RUSHMORE BUSINESS SCHOOŁ & LEEDS BECKETT UNIVERSiTY 

Appciulk 1 

Pen port rait of tlie seiTice nser 

Niinie: Mario 

Age: 66 years old 

Sex: female 

Profession; pl a nte r 
\larital status: divorcc 

Family fiiistoiy: single parenting 2 schooling sous 
Past mcdieal his tory; di ab etos type- 2, bronchial asthma 
Ili story of allcrgies: Nil 

Mis. Marie suffered from a 2- year diabetes type- .2, wliic h remained under conirol with diet 
alone, $he also followed treatment for bronchial asthma sinec childhood. Recently, Mrs Marie 
altended a co mm u ni ty lieahh centre for an acute exacerbation of bronchial aslhma and her usnął 
dose of orał prednisolone was inereased from 10 mg to 40 mg per day, 

The highdoses ofcorticosteroids resulled into hyperglycaemia, requiring ndmission for medical 
intervention. The previous medication rogi men was altered as per the doctor’ s 
recommendations, in linę with NMC and NICK guidelines for medication prescribing. The routes 
of administration were chosen, by considering the effectiveness of the drugs and the convenience 
ofthe patienl to the trealmenl. 
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Appcndix 2 


# Blood investigntions: 


Blood fest 

Parient’ s fmdings 

Norma! mnge* 

B 

Fasting blood sugar 

17. 9 mmol/ L 

4.0- 6.0 mmol/L 

S odium 

138 niF,q.L 

135- 147 mEq/L 

Potassium 

3.0 mEq/| 

3,7- 5.2 mEq/L 

Urea 

4.6 mmol/L 

2.0- 6.6 mmol/L 

Serum creatmine 

78 pmol/L 

75- 125 pmol/L 

HBAiC 

12% 

< 6.0 % 

Serum cholesterol 

4 9 mmol/L 

a 

<5 .6 for woman 

Triglyccridc level 

0.9 mmol/L 

1 7 mmol/L 


* nor mai rangę as perHomerton University- NHS 


Table I 


* Physical e\amUiatum: 


Vifal signs 

Value 

l/nits * 

Blood pressure (BP) 

120/ 70 

mmHg 

Weighl 

75 

Kg 

Uciglit 

165 

cm 

BM1 

27 



*unit$ as per International System ofUnits (SI) 


Table 2. 
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Abl»reviation$ 


ADRs 

Adverse Drug Reactions 


BA 

brono hi al asthma 


BM1 

Body mass index 


FBS 

Fasting Blood Sugar 


IV 

intravenous 


J/TCs 

Long- temi conditions 


NICH 

National Institute for Care and Excellance 


NMC 

Nursing M id w ilu Council 


SLF 

Systemie lupus erythematosus 


WHO 

World Health Organ isation 


OD 

oncc daily 


BD 

Twiee daily 


PRN. 

When reąuired 


TDS. 

Thrice daily 


QID 

Foin limes per day 
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